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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 
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In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



.Re-registration under the Companies Act does not constitute a new legal entity but merely 
[subjects the company to certain additional company law rules. 



Signed M Cz^M^i 
Dated 16 /lU^Ua/" &CCQ 



An Executive Agency of the Department of Trade and Industry 
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Harston Mill 

Harston 
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Patents ADP number (if known) O 
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11. I/We request the grant of a patent on the basis of this application 

Signature Date 8 July 1999 
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ALAN MACDOUGALL 
Tel:0171-831-2290 
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Background V^J 

The applicant has described in W098/35328 an optical communication system ^ 
employing a pixellated reflective modulator array combined with a telecentric optical ^ 
system The system operates by assigning each user of the system a unique pixel in 



Our invention concerns methods by which the effects of misalignment may be avoided 
without the need to introduce additional optical loss. 

Description of our Invention 

Our invention makes use of the fact that the level of reflection from the telecentric 
modulator may be sensed by the receiver, and that action may be taken to maximise 
this reflection. The level of reflection may be monitored simply by measurement of 
the peak signed level received from the modulator. 

According to the first aspect of our invention, we employ a set of moveable beam 
steering mirrors, which are capable of steering the beam from the receiver. The beam 
steering system would typically consist of two mirrors, mounted with their axes 
orthogonal (figure 2), such that they control orthogonal movements of the beam, 
although other arrangements are possible. The mirrors are used to steer the beam 
onto the telecentric stop such that the reflected light is maximised. 

According to the second aspect of our invention, we employ a beam steering method 
which has previously been applied to camera lenses and binoculars to overcome the 
effects of image movement and instability caused by the person holding the camera or 
binoculars. In this system, a number of wedge prisms are introduced into the optical 
system, which can be moved by, for example, motors are voice-coils, in a direction 
orthogonal to the optical axis of the system and hence produce movement of the 
image. In the case of camera lenses or binoculars, control signals for the image 
steering system are derived from accelerometers which sense the vibration induced by 
the user. According to our invention, the control signals are derived from the received 
signal strength. 



the array. Each pixel in the array maps to a unique angular position in the field of ^ 

view of the telecentric optical system (figure 1). The content of W098/35328 is 2D 

incorporated herein by way of reference. ff| 

In such systems, the beam from the receiver end illuminates the telecentric stop of the r-v 

modulator optical system. In many cases, the beam from the receiver is expanded Q 

such that it overfills the telecentric stop. In this way, the effect of any misalignment of TJ 
the beam is reduced, but at the cost of increased system loss due to the fact that much 
of the laser beam misses the stop. 
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The beam from the receiver is typically non-uniform, and in many instances will have 
an approximately Gaussian profile. Therefore, there will be a number of beam 
positions which give the same reflected signal strength (figure 3). In order than the 
control system can determine the direction in which to steer the beam for maximum 
signal strength, the system will preferably employ a phase sensitive detection 
technique. In this technique, a small amplitude oscillation is applied to each of the 
two mirrors. The resulting small modulation is the received signal strength (due to 
the oscillation of the mirrors) is detected by mixing with the modulating signal. 
Following low pass filtering, a signal is derived whose amplitude is dependant on the 
alignment of the beam, and whose sign is determined by the direction of the 
maximum. The two mirrors should preferably be driven at different frequencies, 
which are not harmonically related, in order than there be no crosstalk between the 
signals derived for the orthogonal mirrors. 
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Beam from 
receiver 



Mirror 1 



Figure 2 
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Guasslan Beam Profile 



Figure 3 
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